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[57] ABSTRACT 

Image display apparatus provided with an address con- 
verter aiding the apparatus in faithfully reproducing for 
display an optical image transmitted via an optical fiber 
bundle. The address converter is adapted to store infor- 
mation concerning the relation between the geometric 
address of the individual optical fibers at one end face of 
the optical fiber bundle and that at the other end face so 
as to permit conversion of one geometric address to the 
other. The small elements of an image transmitted 
through the individual optical fibers to the rear end of 
the bundle are rearranged in accordance with the geo- 
metric address of the fibers on the front end to complete 
an image conforming to the original transmitted image. 

7 Claims, 12 Drawing Figures 





ADDRESS 




GENERATOR 



13 

L 

WRITE 

CONTROL 

CKT 



TV 

SYNCHRONIZtNG 

SIGNAL 

GENERATOR 



18- 



READ 

CONTROLLER 



PHO TDELEC TRIC 
CONVERTER 



A/0 

CONVERTER 
T 



DATA 

BUFFER 

MEhdDRY 



)2 



15 

I L_ 

ADDRESS 
CONVERTER 




10/12/2004, EAST version: 1.4.1 



U.S. Patent Oct 22, 1985 Sheet 1 of 6 4^49,175 




FIG. 5(a) FIG. 5(b) 



10/12/2004, EAST Version: 1.4.1 



U.S. Patent Oct 22, 1985 Sheet2 of 6 4,549,175 



0 






z 




tr 


2 0 




1 1 C 

LLE 






0 






9^ 


I- in 100 








WRITE 

CONTROL 

CKT 




DATA 

BUFFER 

MEMORY 






CV4 

CD 




CM. 




10/12/2004, EAST Version: 1.4.1 



U.S. Patent Oct 22, 1985 Sheets of 6 4,549,175 
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IMAGE TRANSMISSION APPARATUS USING A 
RANDOM ARRANGEMENT OF OPTICAL FIBERS 

BACKGROUND OF THE INVENTION 5 

1. Field of the Invention 

This invention relates to a display apparatus for dis- 
playing an optical image transmitted via a cable taking 
the form of an optical fiber bundle. 

2. Description of the Prior Art 
It is known to use a cable comprising an optical fiber 

bundle, obtained by bundling a plurality of optical fi- 
berSf to transmit an optical image from one end of the 
bundle to the other by projecting the optical image with }5 
the aid of a lens, for example, on the front end face of 
the bundle and allowing the image to be transferred 
through the bundle and formed in the rear end face of 
the bundle. 

For successful transmission of the optical image, 20 
however, the optical fiber bundle is required to be such 
that, at the opposite ends thereof, the individual optical 
fibers thereof are disposed geometricaUy in mutually 
corresponding positions. Otherwise, no faithful trans- 
mission of the optical image is obtained because the 22 
optical image in the front end face of the bundle and the 
optical image in the rear end face do not coincide with 
each other. 

In the production of an optical fiber bundle of great 
length, the practice of imparting flexibility to the bun- 30 
die, for example, by intertwisting individual optical 
fibers or strands of optical fibers so as to facilitate the 
handling of the bundle when the bundle is wound on a 
drum has found widespread acceptance. When the indi- 
vidual optical fibers are intertwisted or otherwise ma- 
nipulated, however, there inevitably ensues the conse- 
quence that the geometric positions of the individual 
optical fibers relative to one another differ in the oppo- 
site end faces of the bundle. Such an arrangement of 
fibers, wherein the relative geometric positions of the 
fibers differ at the opposite end faces of a fiber bundle, 
will hereinafter be referred to as a "random" arrange- 
ment of fibers. Moreover, when the number of optical 
fibers making up an optical fiber bundle is increased in 
an attempt to improve the definition of an optical image 
to be transmitted, it often happens that optical fibers 
having flaws, such as chippings and fractures which are 
responsible for blots appearing in the displayed image, 
may possibly mingle with other flawless optical fibers in 
the bundle. 

In conventional optical image transmission, there- 
fore, because of the foregoing problems only a rather 
slender optical fiber bundle of small length is customar- 
ily used for medical observation of internal organs such 55 
as the stomach and the esophagus as a fiberscope (such 
as a gastroscope). 

There is eager demand for application of the optical 
image tran sm ission technique to remote monitoring of 
important phenomena occurring at places such as the go 
interiors of nuclear reactors and blast furnaces which 
are hardly accessible by human beings. This demand is 
not easily met at present, in actuality, because manufac- 
ture of a long optica] fiber bundle having as many opti- 
cal fibers as desired and yet warranting perfect mutual 65 
conformity of the geometric positions of individual 
optical fibers in the opposite end faces of the bundle is 
extremely difficult for the reason given above. 



SUMMARY OF THE INVENTION 

An object of this invention is to provide an optical 
image display apparatus, which, even when used with 
an optica] fiber bundle having a random arrangement of 
fibers, i.e., the geometric positions of individual optical 
fibers thereof are not mutually conforming in the oppo- 
site end faces, enables an optical image which has been 
projected on the front end face and transferred to the 
rear end face to be displayed faithfully to the original 
optical image. 

Another object of this invention is to provide an 
optical image display apparatus for displaying an optical 
image transmitted via an optical fiber bundle, which 
apparatus, when used with an optical fiber bundle con- 
taining, in the optical fibers making up the bundle, those 
sustaining chippings or fractures, compensates for those 
elements of optical information which ought to have 
been conveyed by those defective optical fibers and 
eliminates otherwise possible blots from the displayed 
optical image. 

Still another object of this invention is to provide an 
optical image display apparatus provided with a readily 
manufacturable address converter capable of convert- 
ing the geometric addresses of individual optical fibers 
making up an optical fiber bundle in one end face of the 
bundle into the geometric addresses thereof in the other 
end face. 

A further object of this invention is to provide an 
optical image display apparatus which is adapted to 
receive the information of an optical image transmitted 
through an optical fiber bundle, store the information 
temporarily in a memory, read the information repeat- 
edly out of the' memory, and put it on a CRT display as 
a visible image. 

Another further object of this invention is to provide 
an optical image display apparatus for displaying an 
optical image transmitted via an optical fiber bundle, 
which apparatus can be used for the remote monitoring 
of phenomena occurring at places hardly accessible by 
human beings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic diagram illustrating a conven- 
tional optical fiber bundle for transmission of an optical 
image. 

FIG. 2 and FIG. 9 are block diagrams each illustrat- 
ing an embodiment of this invention. 

FIG. 3 is a schematic diagram of a device for produc- 
ing an address converter to be used in the present inven- 
tion. 

FIGS. 4(a), 4(b) and 4(c) are schematic diagrams 
illustrating a procedure for the operation of the device 
of FIG. 3. 

FIGS. 5(a) and S(b) are model diagrams illustrating 
the addresses of the positions of individual optical fibers 
of an optical fiber bundle in one end face of the bundle 
and the addresses of the positions of the same individual 
optical fibers in the other end face. 

FIG. 6 is a front view illustrating in detail the device 
for producing the address converter to be used in the 
present invention. 

FIG. 7 is a cross section of a simulator 3 in the device 
of FIG. 6, illustrating the inner structure thereof 

FIG. 8 is a block diagram illustrating an electrical 
circuit in the simulator 3 of the device of FIG. 6. 
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DETAILED DESCRIPTION OF THE 
INVENTION 

Now. one embodiment of this invention will be de- 
scribed in detaO below with reference to the accompa- 5 
nying drawings. FIG. 1 is a schematic diagram illustrat- 
ing a conventional optical fiber bimdle for transmission 
of an optical image. In the diagram, 1 denotes an optical 
fiber bundle, F a front end of the optical fiber bundle, 
and R a rear end thereof. The bmidle 1 comprises indi- 10 
vidual optical fibers which, at the front end F and the 
rear end R, are disposed geometrically in mutually cor- 
responding positions in the respective end faces. Trans- 
mission of an optical image by this bundle 1 is effected 
by projecting the optical image with the aid of a lens 
(not shown), for example, on the face of the front end F, 
whereby the small elements of the optical image im- 
pinging upon the optical fibers are conducted through 
the optical fibers to form a corresponding optical image 
in the face of the rear end R. 

FIG. 2 is a block diagram illustrating one embodi- 
ment of the invention. In this diagram, 21 denotes an 
object to be monitored, 22 a lens, and 2 a long flexible 
optical fiber bundle. By 10 is denoted a photoelectric 
converter, which is actually a color TV camera consist- 
ing of a pickup tube and a control unit and which con- 
verts an optical image of the object 21 transmitted by 
the optical fiber bundle 2 to the rear end face R into 
analog electric signals R (red), G (green), and B (blue). ^ 
An A/D converter 12 serves to convert the analog 
RGB electric signals from the photoelectric converter 
10 into corresponding RGB signals in 64 levels (6 bits) 
of shade for each picture element (dot) of one scene 
which may be formed of 512X512 dots, for example. 3^ 
This A/D conversion proceeds at super-speed in the 
order of the 2-D (dimensional) addresses which are 
generated by a 2-D address generator 11. 

The 2-D address generator 11 serves to generate 2-D 
addresses (X address and Y address) of each of the 4Q 
picture elements (dots) when the photoelectric conver- 
sion plane in the converter 10 is equally divided into 
512x512 dots. These 2-D addresses are generated so 
that the displayed scene may be correctly scanned. A 
write control circuit 13 serves to store in a data buffer 45 
memory 14 the picture element information (RGB sig- 
nals and corresponding information on shade) which 
has been digitalized for each picture element in the A/D 
converter 12. 

An address converter 15 is provided which includes 50 
memory means taking the form of a conversion table 
prepared in advance to fulfil the work of converting the 
addresses of the positions of the individual optical fibers 
of the optical fiber bundle in the face of the rear end R 
into the addresses of the positions of the same optical 35 
fibers in the face of the front end F. Hie method for 
preparing this address conversion table will be de- 
scribed with reference to FIG. 3 and FIG. 4. 

FIG. 3 is a schematic diagram of a device for produc- 
ing the address converter and FIGS. 4(a) and 4(b) are 60 
schematic diagrams illustrating the operation of the 
device. In FIG. 3, 2 denotes a long flexible optical fiber 
bundle, which is provided at the front end F thereof 
with a simulator 3. 

The simulator 3 functions to emit light and moves it 65 
along the face of the front end F of the optical fiber 
bundle from one side to the other, so that the light 
enters the individual optical fibers. 



In FIG. 4, S denotes a luminescent line of a width At 
(nearly equal to or smaller than the cross-sectional di- 
ameter of one optical fiber) associated with an optical 
fiber bundle having a random fiber arrangement whose 
front end is designated F and whose rear end is desig- 
nated R. The luminescent line S is generated by the 
simulator 3. 

In FIG. 4(a), the luminescent line S parallel to the y 
axis is positioned at the leftmost side of the front end F 
to deliver light to three optical fibers. At this time, light 
is emitted by the corresponding three optical fibers at 
the rear end R. Thus, the address^ of the positions of 
these three optical fibers are put into a memory, i.e., the 
address conversion table in address converter 15. Then, 
as shown in FIG. 4(b), the luminescent line S is shifted 
by a predetermined minute interval At in the direction 
of the X axis to deliver light, this time, to five optical 
fibers. Similarly to the former instant, light is emitted by 
the corresponding five optical fibers at the rear end R. 
The addresses of the positions of these Hve optical fibers 
are put into the memory, i.e., the address conversion 
table. In the same manner, the luminescent line S is 
successively shifted by equal intervals in the direction 
of the X axis, to scan the front end F. 

Then, the luminescent line S is laid down and shifted 
successively by minute intervals At in the direction of 
the y axis parallelly to the x axis, with the addresses of 
the positions of optical fibers showing light on the rear 
end R at the successive shifts of the luminescent line S 
being put into the address conversion table in address 
converter 15. After the two scannings of the front end F 
by the luminescent line S one each in the directions of 
the X axis and the y axis, all the addresses of the loca- 
tions of light-showing optical fibers on the rear end R 
are consolidated to find the relationship between the 
addresses of the positions of optical fibers on the front 
end F and those on the rear end R. 

Of course, the light emitted from the simulator 3 need 
not be a visible light but may be an invisible light. The 
effect produced by successively shifting the lumines- 
cent line S as described above may be equally brought 
about by gradually expanding the illuminated area of 
the front end F of the bundle. 

The aforementioned determination of the relationship 
between the addresses of the positions of optical fibers 
on the front end F and those on the rear end R depend- 
ing on the results of the two scannings will be described 
more specifically below with reference to FIG. 5. FIG. 
5 is a model diagram illustrating the addresses of the 
positions of the individual optical fibers of the optical 
fiber bundle on the front end F and the rear end R; the 
addresses on the front end F are shown in FIG. S(a) and 
those on the rear end R in FIG. S(b) respectively. 

For better comprehension, it is assumed that in FIG. 
5(a), the front end F of the optical fiber bundle com- 
prises a total of nine optical fibers shown by letters **a" 
through "i** and that, as shoMm in FIG. 5(6), the posi- 
tions of optical fibers showing on the rear end R are 
denoted by the letters "A" through **V\ 

The luminescent line being parallel to the y axis is to 
be shifted to scan the front end F first in the direction of 
the X axis. 

In the first stage, it is assumed that light show in the 
fiber positions G, E, and C on the rear end R when light 
of the luminescent line enters the ftber positions a (xl, 
yl). b (xl, y2), and c (xl, y3) on the front end F. Then 
it is known that G, E, and C severally have the address 
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xl at least on the front end F side because a, b, and c in the order of the addresses, the optical image formed 

share the address xl in common. on the front end F is faithfully reproduced on the dis- 

In the second stage, if light shows in the fiber posi- play, 
tions A. H. and F on the rear end R when light of the . Now. in FIG. 2. a further memory 16 which may be 
to^nt line ^te« the fiber positions d (x2. yl) e 5 a refresh memory is a circuit for memorizing, in the 

w?;ll'wl f2 T "^X ^"JTJ ""^ f • of scamiing addresses, the information which has 

S^t on ^<*^^eone address conversion in the address converter 

" KeX^r irilt;^ in the fiber positions ^^ra^ tS^^^ V "^^^ 

B.D.andIontherearendRwhenlightofthelumines. lo I?' ^if !,Tl^Lt°^^^ ^ ''^'^ '^^^"T^^^ 
cent line enters the fiber positions g (^3. yl), h (x3, y2). '^J^uZ^^^ J^T^ f "^f^T^ ^ H"^" 
and i (x3. y3) on the front end F. ^In itVicnown U\ ^J^l'^^fl^^^ '"f ^"^"^ * ^J^^^ 

B. D. and I share the address x3 in common at least on f "L^'^f information wntten m a refr^h memory 
the front end F side. dehvermg it to a D/A converter 19 by keeping 

Now, the luminescent line being parallel to the x axis 15 ?^^^,^f synchronizing signals from the circuit 
is laid down and shifted to scan the front end F down- , ^ r.^r ^^opverter 19 is a circuit for converting a 
wardly from the upper side in the direction of the y axis. of digital picture-element signals brought in from 

In the fourth stage, it is assumed that light shows in memory 16 into color video signals and 

the fiber positions E, F, and B on the rear end R when dehvermg the produced color video signals to the CRT 
light of the luminescent line enters the fiber positions a 20 ^* 

(xl, yl), d (x2, yl), and g (x3, yl). Then it is known that Although the operation may be ah^dy apparent 
E. F, and B share the address yl in common at least on foregoing description, it will be described 

the front end F side. briefly below. The image of an object 21 to be moni- 

In the fifth stage, if light shows in the fiber positions which is situated in a position such as the interior 

A, G, and I on the rear end R when Ught of the lumines- 25 nuclear reactor which is not accessible by human 
cent line enters the fiber positions b (xl. y2), e (x2, y2). beings is formed in the face of the front end F of the 
and h (x3. y2) on the front end F, it is known that these optical fiber bundle 2 with the aid of a lens 22, for exam- 
fiber positions A, G. and I share the address y2 in com- P^c- The optical image is transmitted through the optical 
mon at least on the front end F side. fiber bundle 2 to the photoelectric converter 10. there 

In the sixth stage, if light shows in the fiber positions 30 ^e converted into electric signals under the control of 

C, D, and H on the rear end R when light of the lumi- the address generator 11. The electric signals are then 
nescent line enters the fiber positions c (xl, y3), f (x2, converted into digital signals at the A/D converter 12. 
y3) and i (x3. y3) on the front end F. it is known that The digital signals are subsequentiy written in the data 
these fiber positions C, D, and H share the address y3 in buffer memory 14 under the control of the write con- 
common at least on the front end F side. 35 troller 13. In the address converter IS, the information 

Consolidation of the foregoing results ascertains that which has been read out of the data buffer memory by 
there exists the following relationship between the posi- read control means which is not shown in the diagram 
tions of the individual optical fibers on the rear end R undergoes address conversion in accordance with the 
and the front end R. relationship found in advance between the positions of 

40 the individual optical fibers on the fi-ont end F and the 
A(Xi. Yi)-^x2, y2) rear end R of the optical fiber bundle 2 and then written 

B(Xi Y2>--gfi3 yl) refresh memory 16. The read controDer 18 reads 

out the information from the refresh memory 16 under 
C(Xi, Y3)-^xi. y3) Control of the TV synchronizing signal generator 

45 17. The information is converted into analog signals in 
D(X2, yi)-h(x3. y3) the D/A converter 19. The analog signals are delivered 

to be displayed on the CRT 20. Consequently, the opti- 
E(X2. YlhMxi, yl) cal image of the object 21 under surveillance is dis- 

F/Y2 vii-^/ f u P^^y^ °" ^^"^ ^ watched. 

riAi. YJh^txi, yi) PjQ ^ ^ ^^^^^ iUustrating in detail the device 

G(X3. Yi)-^xi, y2) Producing the address converter Ulus- 

trated in FIG. 3. In this diagram, 4 denotes an adapter, 

H(X3, Y2)--ftx2, y3) 5 an image pickup device, 6 a controller, and 7 a moni- 

tor device. 

i(X3. Y3>-*h(ji3, y2) • 55 To the front end F of a long flexible optical fiber 

bundle 2 is attached the simulator 3. The image pickup 
The address converter 15 in FIG. 2 is obtained by device 5 is attached to the rear end R of the bundle 
tabulating the relationship between the positions of the through the medium of the adapter 4. The image pickup 
individual optica] fibers on the front end F and the rear device 5 and the controller 6 are interconnected with a 
end R which has been ascertained as described above. 60 line LI. Further, the controller 6 is connected through 
By the use of this address converter 15, on the rear end a control line L2 to the simulator 3. The controller 6 
R of the optical fiber bundle, the information obtained forwards control signals through the control line L2 to 
at the fiber position A is stored in the address (x2. y2) of the simulator 3 to generate a luminescent line and cause 
the address conversion table, the information obtained the luminescent line to scan the front end F of the opti- 
at B is stored in the address (x3, yl) of the said table, and 65 cal fiber bundle 2. 

this procedure is repeated thereafter until the informa- At this time, the positions of Ught-showing optical 
tion obtamed at I is stored in the address (x3, y2) of the fibers on the rear end R of the bundle 2 are picked up by 
table. Then, by reading out the memorized information the image pickup device 5. The addresses of these posi- 
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tions are supplied to the controller 6. At the controller 
d, the address conversion table of the positions of the 
individual optical fibers of the optical fiber bundle 2 on 
the front end F and the rear end R is produced on the 
basis of the received data of addresses in the manner as S 
described above. The monitor device 7 is a cathode ray 
tube display (CRT display) to be used for the purpose of 
monitoring. 

FIG. 7 is a sectional diagram illustrating the inner 
structure of the simulator 3 and FIG. 8 is a block dia- 10 
gram illustrating the electric circuit of the simulator 3. 

Reference is now made to FIG. 7. A CRT (cathode 
ray tube) 31 is used for the generation of a luminescent 
line. This luminescent line is focussed by a lens 32 on the 
face of the front end F of the optical fiber bundle 2. By 15 
33 is denoted a printed-circuit board containing neces- 
sary electric circuits. 

Now with reference to FIG. 8, 61 denotes an inter- 
face, 62 an X-Y deflection signal generator, 63 a lumi- 
nescent signal generator, 64 a video amplifler, and 65 a 20 
deflection amplifier. 

The control signal issued from the controller (6 in the 
diagram of FIG. 6) is delivered via the interface 61 to 
the X-Y deflectiori signal generator 62. In response 
thereof, the generator 62 issues X and Y deflection 25 
signals for the luminescent line and directs this signal 
toward the deflection amplifier 65. Simultaneously, the 
luminescent signal generator 63 issues a luminescent 
signal, which is amplified by the video amplifier 64 and 
applied to the electrode of the CRT 31. On the other 30 
hand, the output from the deflection amplifier 65 is 
applied to the deflection coil of the CRT 31. The gener- 
ation of the luminescent line and the scanning with this 
luminescent line in the CRT 31 are readily materialized 
by the prior art as described above. 35 

In the embodiment of this invention illustrated in 
FIG. 2, the optical fiber bundle 2 has large length. If 
any of flie optical fibers in this bundle sustains a fracture 
somewhere along its length, that particular optical fiber 
appears as a blot in the reproduced optical image and 40 
impairs the quality of the displayed image. The optical 
fiber bundle 2 generally may be produced by first pre- 
paring unit strands each consisting of a plurality of 
optical fibers, then intertwisting a plurality of such unit 
strands, and then if necessary, subjecting the resultant 45 
bundle to drawing. When the optical image is observed 
at one end of the optical fiber bundle, the fibers of the 
peripheral region of each unit strand suffers loss because 
of residual strain in intertwisting or drawing and shows 
dark shade. This phenomenon impairs the definition of 50 
the picture image. 

Another embodiment of this invention offers a solu- 
tion to this problem. This embodiment will be described 
below with reference to FIG. 9. 

FIG. 9 is a block diagram illustrating the embodiment 55 
of this invention just mentioned. The circuit configura- 
tion of this diagram differs from that of FIG. 2 in re- 
spect that it additionally incorporates the group of cir- 
cuits 9 enclosed with a chain line. In other words, the 
addition of the group of circuits 9 to the circuit configu- 60 
ration of FIG. 2 completes the circuit configuration of 
FIG. 9. This group 9 consists of a level comparator 91, 
a neighbor address generator 92, a read controller 93, a 
video processor 95, and a data register 94. 

In FIG. 9, the level comparator 91 is a circuit for 65 
rating the level of the data which have undergone ad- 
dress conversion in the address converter 15. It writes 
the data in the refresh memory 16 when it has found the 



level of the data is predetermined standard range of 
level. When the level is not found to be within the stated 
range, that is, the data is defective, the level comparator 
91 conveys the address of the data to the neighbor ad- 
dress generator 92. In response, the neighbor address 
generator 92 issues addresses of the data pomts sur- 
roimding the address received from the level compara- 
tor 91. Based on the addresses given by the generator 
92, the read controller 93 reads out from the refresh 
memory 16, the data at the data points (4 points, for 
example) surrounding the defective data point of insuffi- 
cient level and stores the read-out data in the register 
94. In the video processor 95, the average value (not 
necessarily average), for example, of the data at the four 
points stored in the data register 94 is determined by 
calculation. This value is written in the address of the 
defective data point in the refresh memory 16. 

If the defective data point happens to be on the zero 
level due to a fracture in one of the optical fibers making 
up the optical fiber bundle, the defective data are cor- 
rected by the data of the neighbor data points on condi- 
tion that the data of the neighbor data points are normal. 
In this manner, the present embodiment of this inven- 
tion is capable of improving the quality of the picture 
image. The dark shade in the peripheral region of each 
unit strand is corrected in entirely the same manner. 

What is claimed is: 

1. An image transmission apparatus, comprising an 
optical fiber bundle consisting of a number of randomly 
arranged optical fibers for transmitting an optical image 
formed on the front end face thereof to the rear end face 
thereof, photoelectric conversion means for dividing 
the optical image formed on said rear end face of said 
bundle into elements of light information assigned to the 
addresses of the geometric positions of individual opti- 
cal fibers of said optical fiber bundle in said rear end 
face and converting said elements of light information 
into electric signals, first memory means for storing the 
relationship between the addresses of the geometric 
positions of said individual optical fibers in the front end 
face of said optical fiber bundle and the addresses of 
geometric positions of said individual optical fibers in 
the rear end face of said bundle, means for rearrangmg 
the electric signals supplied from said photoelectric 
conversion means in correspondence with said ad- 
dresses of positions of said individual optical fibers in 
the rear end face of said optical fiber bundle, said rear- 
ranging means including second memory means for 
storing said electric signals at addresses read out of said 
first memory means corresponding to the addresses of 
the geometric positions of the individual optica] fibers 
in said rear end face of said optical fiber bundle, and a 
display device for displaying two-dimensionally the 
rearranged electric signals read out of said second mem- 
ory means thereby to reproduce the optical image 
formed in said front end face of said optical fiber bun- 
dle. 

2. An image transmission apparatus according to 
claim 1 which further comprises comparator means for 
rating the magnitude of said rearranged electric signals, 
means for storing as data in said second memory means 
only those electric signals found by said comparator 
means to possess at least a specified magnitude, means 
responsive to detection by said comparator means of a 
defective electric signal not possessing said specified 
magnitude for reading out data stored at addresses in 
said second memory means corresponding to the ad- 
dresses of positions surrounding the address at which 
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said defective electnc signal ought to have appeared on tween the addresses of positions of individual optical 

said display device, means for performing a predeter* fibers on one end of said optical fiber bundle and the 

mmed processing on said data, ^d means for writing addresses of positions of said optical fibers on the other 

mto said second memory means the data resulting from end, and means for storing said relationship in said table 

S^^n^^"" ^^'"^^^^ '^''''^"^ ' comprising means for injecting light simultaneously 

3. An image transmission apparatus according to S^^^^k^^^^ ^'^^ fibers sharing in 
claim 2, wherein said predeterS processing h an ^I^^T^^tL^^ x addresses m an x.y two^unen- 

arithmetic operation for finding an aveikge value of said 'VTL^^^ r^'^^'jf P^""" ^^^"^ °" ^"^ ^^^^ 

data. B B cuucuii^oiu ofsaid optical fiberbundle, means for memorizing upon 

4. An image transmission apparatus according to any ^ inja;tion of light the addresses of positions of 
one of claims 1, 2 or 3, wherein said second memory is showmg light in a two-dimensional 
a refresh memory. address coordmates plane formed at the other end face 

5. An image transmission apparatus according to said optical fiber bundle, means for causing said light 
claim 1 wherein said first memory means is a look up 15 i^j^^^ng means to again inject light simiiltaneously into 
table which stores in tabular form the relationship be- *® ^^^} fibers sharing in common each of 
tween the addresses of the positions of individual opti- y addresses in said x-y two-dimensional address 
cal fibers on one end of the optical fiber bundle and the coordinates plane, said memorizing means being opera- 
addresses of the positions of said optical fibers on the "PO" ^ch such further injection of light to memo- 
other end, and'means for storing said relationship in said 20 p^e the addresses of positions of the optical fibers show- 
table comprising means for scanning one end face of 'i^g light in the two-dimensional address coordinates 
said optical fiber bundle with light to inject light into plane formed at the other end face of said optical fiber 
corresponding optical fibers, and means for detecting bundle, and means for consolidating the results of said 
the positions of optical fibers showing light in the other first and second memorization. 

end face during said scanning. 25 7. An image transmission apparatus according to 

6. An image transmission apparatus according to claim 5, wherein the light used for scanning said front 
claun 1 wherein said first memory means is a look up end face of said optical fiber bundle is invisible light. 



table which stores in tabular form the relationship be- 
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